(10) H*BH«BF/f (JP) 



o». & H .ft & ft ^) 



#^2002 -269731 
(P2002 - 269731 A) 

(4$)&m H ¥/£144£ 9 320 0 (2002. 9. 20) 



(51)Inta 7 
G 1 1 B 5/738 
. 5/64 
5/667 
5/82 

HO IF 10/16 



F I 

Gl IB 



HO 1 F 



5/738 
5/64 
5/667 
5/82 
10/16 



5D0 0 6 
5E0 4 9 



*fi©*4 OL (±13 H) 



(21) fflS#^ 

(22) fflgiB 



#812001 -6873K P2001 -68736) 



¥l£13^ 3 n 12 H (2001 . 3. 12) 



(7DHHBA 000003078 

SO§CfBgK£«-Ta 1 # 1 * 

(7DUHA 000002004 

JCKmBQE*n 1 T B 13S 9 * 

'C72)«ffl# ^« fm£ * " 

#^iiiiR;f[*?rifi^KW»]7o#ffi 

(74)ftSA 100058479 



(54) *lt^fB@«# 
(57) [Bttl 

filifi^XiS*}, tsoft&4 Onra^L200nmT 
&>9, SMs soft x ( t S0ft -4 Onm) >Ms soft X 
40nm + Ms bias xt bias £»J£-f h B*lf&£$tt. 
( tbias{iCo^A-fT^S<5DJ5Ss M sbiasfi-?-^ 

Mb) - • 




10 
9 



!{2) 002-269731 (P2002-26C5S 



[SMSI 1 3 , ^B8ttS8LLfcKtt 

f£3A>M^A4 7x«te, ZntmUfto-lrmz 

7*Jl?)J¥£tbias, ^^tSjftiaflsM s bias. SKKtt 
lOJiS t soft, ai^^^ftWSSKtM s soft**, TIE* 
Ms soft X (t soft -40nm) >Ms aoft x4 0 nm 

+ M Sjjias X t. bias 

fflU SRett«OH$t S0ft (i4 0nm^V^L2 0 0 
pp. 

\Mim2 3 l5IBW8ttJi<OJ5S tsoftte, 4 0 nm 
SrV^tl 5 0nmT*fc££fc£#®i:-f&il!*3Slfc:ffi 

[ff*«3 3 Huie3A>h^N'-<TXS(i. 160 
0 0 0 A/mJSUbOfiURfc He Sr^rtS £ fSr^gti: 

[n«3f 4 3 ' Ma^f-h-s^sM rxjit lutes® 

r/MsM. 9 7Ja±T*4ii:*«ai:-t6ll!*B 
[00013 

[00023 

. lc 1 0 » S£^SlKi^£3ii4fctf>» J: ' 9' 
[00 033 3 *«Kfiyi<oKfc<^i:sa»t 

4fctf>. ■0«iK#^ i FO3-53686#K{i. ttattflLLfcR 
3H81£Jf Sr Sf tfc fc <3 . * 4 V ^H$4m-105Q2re fctt 



i:LTCoFe/Cu3r fc* OAIt&^^fH^a £ t # 

[0 0 04 3 U>U rft^OJS&AM 7X»(2:, 15 

c m (c<0B § 5 SaR<^BC« L-Tti, KKtt 

KKttlWSr 6 0 0 n.mtlh^t*>l.;t 
^m i 10-283624-^^^§nTV>|.. 

[ooo5] z<7)£ 3 t, itLi-cii. mmfemmm 

t JIT* 4 ^fc A , Vi x. if r - ^ ®tSfc * T«E* J A 9 

fmm^mzbtz^x. ttt%K 

[0 0 06] 
[0 0 07] 

mt *Mffitmmsmmm#x'hix . -m^^vv 
fccoijfatffo^xii •? h-^&K-t rasojp 

§tbias. -f^t^nSS-ffcMsbias. ^ffittJS<7)Jl§ t 

soft, mf-teyffiamkMssofttf. Tstt 

Ms soft X (t soft -40nm) >Ms S0ft X40nm 
+ Ms bias Xt bias _ 

fit, WkWm<?>mZ t I0ft 144 0 nm^V^L2 0 0 
[00083 

mmm^t&mmwmmmmz&^x . imsm 
mtmmmmmmkomiz. ^co^m^-^mz 
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hfl^ fr~OUJ<.}V h&ik'W 7xm<?>W-% £ t bias, * 

<7)Sisi?s-ft;5-Ms.bias. mm&mnmz zt soft ^ r 
vwHfimtti m s softk vtz t # s Tie^ 

Ms soft X (i, soft -40nm) >Ms soft .X4 0 nm 

+ M S bias X tbi as 

2 0 0 n mX'h h t\ b Ztm t f * . 

[0009] #»9ifc:J:*tff . £l^iE£&fr?#HB 

*»fti;ttj:0, '^rxa»*9ift, simple 

[0010] SSK-fb^[«]*^0¥@^[6]0-^l6]C 

[ 0 0 1 1 ] $ h fc. h^NM TXlhScKtt 
; 7XilO«ft#ffc7)fS£-f & 11^ -y h * -cast 

[ o o 1 2 ] i i x\ a*>v h^&u rxmii, ®m 
&mw.ztL&. cwxtttrnz lx. mtacop 

t % CoCrPt, CoCrTa, CoCrPtTa, 
CoCrPtTaB, CoPtO, CoPtCrO, C 
oNiPt, CoNiPtCr, CoSm, %XfF e P 

[0 0 13] 3A';kh^A^7XJS(i, U<tt. 
1 6 0 0 0 0 A/mJiLhOffiK^ H c £ #t S . 

[0014] 3A>h^^7^«tlicKttl 
O^#fo<0»W8fl:M r fc fgRHRftM s b c7)JtM r / 
Ms#0. 9 7J0UbT**ii:*W*UV. <!<?)<}: ofc: 

t TV -fXr££> fcHRWf 4 i b WX'% I . 

i o o 1 5 ] *4 Tzfsiizi. iXtts-ztizmm®^ 

OX*;Mr-£r (erg/cm ! ) tf|,L r = H 
a X M s so f t X t sof t T'SlS ill) . 

[ o o 1 6 ] hi £ s wm&mnmz b>u rxmnt 

[ 0 0 1 7 ] H«K 10 1 teffl&ttSi UCoZrN 
b. Co^WTXlhUCoCrPtTaB^ffl 

v^*&. i b 2\i. mmrnk ucoFe, c 0 -# 



^AM 7Xli LTC o P t C r O^fflV^f^, 10 
3(i. KIttftUFeCoN, Co£&A4 7X1 
tLTCoCrPt im\ (7)7 y 7 fc#*fM\ 
*Jfe. B«T«SWi»i, Rttttl2: UCoZrN 
b, Co^A4 7XJ§fcLTCoPt£fflVvte*£. 
AT'3l$fll>£te. R«ttl4:LTCoZrNb. Co 

7XMt LXCo *m^1zi§&Z&*7ji?. 
[0 0 18]WM'&MblX. Fe^CoSrii&frtt, 

xm^\ ^TxmtLxco^^m^tz^. am 

TXWfr* 1 5 8 0 A/mJa±£*S < L , MBit 

«*Or-^fH«fcaa^**3&»4>=Srvu 3 (rf 4 bbi> 

1 5 8 0 A/m<0tt»jWMni$*lT i> . SS^ft 

m<T)WM% 2 00 nmJJT, L-<tS 1 5 0 nmj: 0 
/hS < f 5 i fc tfWlX'h h . ^ 2 0 0 n m J 

5 0nmJ:»)»tfUr. «*^M(=ESE(il.^tl.-f : . 1 
5 80 ■A/mlSUbOSWS^ffiSDLTt). SSffi-fk* J t 

[0019] JiLhOj; 5 fc. SittZJiM^*T"i±. K8 
ttlitW* 2 0 0 nmOT. St U<{i 1 5 0 nm «k 0 

#A>{i. (WKttfltfl 2 0 nmt\ AV TXMZ 15 0 

2£f£cos£Wc\ Witt; a xtmi i t 

i o o 2 o ] mwvt&tfs mansBM&w r 
xmtx'm%ix^ht:Mz. mmmtxigm: ; 4 

Xb LX±tXLtr.tztzHbb^x.hfil, t\crxm. 
it. SlMEMWJf fc««ttJIAWt^t. mzffimb 

[ 0 0 2 1 ] K3&»4,56^-tS»!f5!iSli. HO 

asfl6Sffsw*/hs i» w . E«36*»wiHr3iat teas t , 

izn hW> ab^m^ ttS-ttllf i v \ ; O^fr 

tt«S8fl**Ms s UIW*t 18ft% A>f 7XjtO«ffl03 
5-Hc. HWLlSrMsbias, l»»*t biM fc-T* 

(1/2) XHcXMs biss xtb ias >Ms soft xt 
SO f t X H a = J 



• 1 *■*»! 
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fc<*4*><W>» AM7XJf<^M:#Hi*Mtt»£jI 
[0 0 22J Cl£D J: 3=Sr^S2rHije-r^ 

(nm) fc^-f7X»0Ms bi „KJSt biaa (nm) 

[0023] Ms soft X (t soft -40nm> >Ms 
soft x4 0nm + Ms bias X t bias 

««tti<o4 0nmf:v^j«JWi, jwrati&omsa** 

**}@fti:»*ttx*/l*af-'CS * 4«T*&4 . C 
Fe^±i LTffl^fcWSttJiTtt. 4 0 nmlStt 
*.4£fc#?#*. Sfc&tt^P^ aV 7*** 9 4 0 

[ 0 0 2 4 ] AM 7X«Ofii«AH cli. TKKH*:** 
[0025] 

Hc>2X (Ms soft Xt soft /MsXt bias ) XHa 

CC o^rH^, A*-f 7X»#H aJi, 292 
3 0 A/m&OT\ ffifi^jHcfc 1/Ci4584 6 0 

t<5Dt>#JStl»i:. l^)Hc fc LT14, 4f£<916 00 
0 0 A/mUU:/O j a^LV\ 
[ 0 0 2 6 ] 4fc. AM 7*fli: LT(4, i&fkOtSft^ 

*2irt*S>4. - . 
[0027] KIT. *^^Hffi5r#BgLTIIfflfclMB3 

[ 0 0 2 8 ] H2 14. *^BBOgffiS^feiM*Ottfi!c 

'[0029] BKrf 4 J 3 1, £OBftKttjKfr2 0* 
14. jfH8tt£Kl . WitfN i A 1 4>6*4S/-KJi 
2. mtf7oA-£A&»fc£*Tifil3. 
AM7XS4, 0lRtfCoZ rNbi^liFeCoM 

J16. 0!itfRu*»fei4TlM7. tfUffCoCrP 
tate&fcfc^ttC o P t C r 03R£As&»6$:l>£lttt 

-7nn;Kyx-f-;l^<b&4}li#«l 0 t 
fcflfj££*t4. 



[0030] mtis&fiLt lt«4. mni2 . 54 y* 

[003 1 ] ^-F122SLin r M3J4 > ffi-^tJ; 

9. >U7xm<?mmvmL. lt. a 

-f7XlO»fl:Srffll*|-*mtdti5fcft(c, &S(CJS 
tTffiBfcR»t4>*lftJiT*4. icoE^Jffllffl^^- 
KlfcLTttNiAl s MgO s TiN^ffiffl-fSi 
fctfT'#4. 4£. Cl^TSSJlfctTJi^aA^ A 

•J-j^a-^ X7j-X£&. *y?/m,&. &tf?yx 
*r>"&&*t:#mt 4 i t 4 . 

[00 3 2] 4)t. «HKttH5i:LT{4. {BUifCoZ 
rNb^i; CoZrTaM, CoFe^l N i F 
e-&£, FeAl S i FeTaC^t, RlfFe 
T a U-&&m%m^l Z b 4 . 

[0033] ^-H*6tt, <mizmtxmf^ttm 
mmx-fc*). t*wodei»l lt. 

IBfiHOie frffiS £ m Wt 4 *> & 4' . 4 s 
T*fiJf 7 1 , Htt££K(cj& t T Rtt ^ix4 ffilOlT 
ft 0 . *0±fcJBSU« ft4 SEKmieiSilOSlSEfSjO 

[0 0 34] :<0y- h*16tLT«. CTxJfT-i. T 
i N. Al/'N i A l^Srffl^4<Ii:* s T'&4. 
[0 03 5] 4fcs T*^7ttT{4, 0|itfRu s H • 
f . SHtCoCr^. Pt, aVPd«JBV^4Cc 
4 . 

[0036] H]^£ii8 1 CoCrPt 
^#W^liCoPtCrOIM, Co/Pt?| 
ffi. Co/Pd^«Jl. FePtail^ CoPti 
PJJ^-A/i) i '^^T& 4 . 

[0037] «a«9R^?ti 1 0 i>&mzi&txm 

[0 0 38] &WM9 t iXii. Mi.tf.W-v?*— ft 

cvD*-^y&fflv^4^t* s T#4. 

[0039] m*M 10b LT(4, ^J^tf, n-yA^t 

4<rfc* J r#4. ptJiiis «x(4't-m -yrmlzxm 

[0040] ia«Meiiftti a<o i a =5rMe , 
«n^gB taffl-r 5 £ t 4 . 

[0 04 1 ] H3£. #«BHfcfrA»Sffi5liE8fS£gS 

[0042] *%wt,z®iffi&zm!?z>tztb<Dm®& 

<rmStcf4Z.9 1 2 liiXtfyF/H 2 2fc^*§/tT 

T1U3£ig»£il4. Igfu; 1 2 1^7^-feXLT 

1 2 3(4. W8PK<0«tffc*»^4-9-X^yi/a VI 2 
4W5feffitKWoilTV>4, t^Vvayi 24(4 



4 f*-V " • 



-A 1 2 5^4»3g8E£ixTV^„ 

[0043] 7-a 1 2 5 nmamui. y -t*-? 

1-2 6(4, T-Al 2 5<50rKti' 

y$fcg#±w%:h^d2SL&^ig»:M/t^. -ens- 

[0 044] 7-^12 5(4. ilSttl 2 7<D±T2# 

»3*U Wxa^R-j' l 2 6tJ;-5T[HlKSt!llE 

5-f/-12 3<0fflflUi» #4X?A)V*:-9l2b\,Z 
£->XfflWZtl&. 02*. 1 2 8(4Mtt£SL 

[004 5] BLTISSHfcjSU WJ£JI#:fWcl8BJi 

[.oo46] mm 1 02 1 nnomfczn-f&mmn 

[ 0 0 4 7 ] *-f * 2. 5 4 ^f-SHMSBrtbT/i' 5 J ■ 
■3®#5*£Bfilfcl/rjflKLfc. *tKlJLfc:, Ni 

fc. t=*i 3 iwk. mwikM s # 1 2 0 0 

(emu/cc)<7)CoP.t^A'-f7X)f4£ > 80 
nmcOJS^T. ffiHtfjtfl 6 0 0 0 0 A/mJJUti:3: 

[0048]. 1 300 (emu/cc) Ot&fti&fcM s 

[0 04 9] 3 fcte, - Ti -y hi 

L T i/- HJS 6 £ l/-<7 A £ ? >y h fc UT ff $ 2 
0nm<9TJ^7££«XK>y*L;t; ^O^. 6 8a 
t. %Co-20at. %Pt-12at. %CrI^ 
-^'•yb$-fflV\ ititeA«/^CJ:-5TCoPtC 
r 0%mffl8$S3S&m 8 £ 2 5 n m£ -y L 
fc.' 

[0 0 5 0] ^A- 7 ^i, fTDC7^bny 
• , [0 0 5 1 ] S&fcU ti—tf-yfr^hl nmff)W-%V> 

7-*^4>***KtJll OS-r-f 'y^a-Hci DtTMU 
TfilMgMMtt 2 0 £ Hfc . 

[0052] '&^tixmwmmmm 20^ f« 

t^maytmisyim^X . l 0ms e c 

7 9 0k A/m fclhtfV StEPJdL. #S2r 
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m&Ltzt^b, ¥fi#|tjfc 94 8k A/mtLhO* 
mtffrfr-yXWz. 

[0053] iOSBBSaiEfiaKftCov^T . 
Srh7*y^^0. 6m<7)i/>-?')UX->UWm-. M&Zh 
7-y^fiO. 4m, ^77*9 
ffiV^A..y KfcJBwcvtttftfc. «^a^mSS:2m 
A*^5 0mAfC1iiP$^ 2 5kFCIt0ilILi&» 

Jgfc^U:. 5 0mAT\ DCJB**ffV\ ff 

tz. ztLt*e>i&mzi^x . jf&ifc20 0MHz. ten 

«St520kFCIT\ *#S/N>t£Lfc. 
[0054] Cl OSBBSiaijKft fc H*A*ttT\ ®C 

w&mtx'B&LtiT4Z7*{mL. mim&m-r 
s a ) xmm l . mmm^mmcommmm^tz . 

. [0055] »Sj2 ! ^£h7-y^*S0. 6m«y 
vyiVX-Jl>Wm. S^fch^'y^iHO-. 4m, =3f>y 
7**9 0x£mcOGMR^2rfflV>^.y F£ffifflU f# 

fc. " 

[0056] ;^SlI®mfBIMfri:|5l«eD^ffT\ DC 
W&M & XBtii Ltzr <Wfrt> V S MfSfi Srtj 0 ■ 
L . r 4 ^ ^ ^*f5^f*]t7)*Ky7^fcEraoiS#+ 7 9 0 ' 
A/m*»fc»fl:<0»i£tit*>-C, M-HaMfcfttt* 

1\&M r tmGBMt&M s VikM r /Ms Ji s 0. 9 7 
tLh^TJbl-.rtiWilST'^^. 15 80 A/mEp 

m*. mftzmtt. wm\ihuzmh<r>x\ Mr^ 

J^-^T'$> Sl-Mr/Ms^O. 0 3 ti. RKSSE^ 

.t>til. Z<Dt%. 3 9 50 A/m*^K-ft2:MUc 
BW<4 T^«ffHblas*»fe. S-^x^^df'-k LT 
14. r = 0 . 82 e r g/cm^kV^ffl^at ^>iX ; 

. * £ MM t fcSMRTti s 1 5 8 0 0 A/m^j&frEp JptC 

H40^5 7 5 2 fc^-t. a. 7 b*^B5rifl|tf5JtSi8Msfe 
LTt4. 1 0 0 O£J±0M#ftt>tifc. 
[ 0 0 5 7 ] H c biasfi:, SffilMeH^ft b 

[0058] Ji^OJ; o tz LXftbtrfyU 
bias. Ms soft x (t soft -4 0 nm) /Ms soft x4 
0 nm+M s kis! Xt biss f s Mr/Ms. Hcbias. 

Oil Uz X hX)M ? JA XffM 
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4. RlflKftS/Nfcoiv^ TfaSl3&tf4C*1\ 
[0059] HteM2&^L 1 

js, c om^m 7^1, -ewjaJixt/SiBi^!e»i 
ttmmm2<,zmk?^tt&m\±. mmm 

[ o o 6 o ] %ts % mmme izmmmm 5t?z 

-f* ■ (OSA) ?f»U «mti^fi 

[00 6 1 ] *7t, *#j£*£h7-y:?fig0. 6m<?)y 
[0062]**:, HJSW7 fcowtii, ttfefifcSi: 



[0063] Hs-ri. «t 5 jc, am Txm^mfitf 1 

6 0000 A/mfiLhfcStOtioV^TJi:. 07-£S 
■t <fc 0 tC, BttBBIW 2 3 7 0 A/mfCJi. ffifcli 

[0064] smmitt^Li 9 
muttm. warn* co^urxm, 
w-mfmmmmmttmm 1 2 iz^-tx 3 

klWWcLT» WW 7X»!?Hbias N Mr/Ms, 
Ms soft x (t soft -40nm) /Ms, oft X40 nm 
+Ms tias Xt bias g, Mr/Ms, Hcbias, Hccr 
itical, mmn&&. X)M ? J A Xom&.. S/Nfl 
^ft£*g££Tie^3&lMfc*1-. 

[0065] jtftKPD i cov^t . mmme 1 mt&m 
[0066] ±iz s mtm\6 tnm^trz, 

[00 67] - ■'' 

mi: 







/V 












Ms 
(emu/cc) 


im 

(nm) 




Ms 
(emu/cc) 


(nm) 






CoZrNb 


1300 


700 


CoCrPtTaB 


500 


60 


CoCrPt 




CoZrNb 


1300 


500 


CoCrPtTaB 


500 


60 


CoCrPt 




CoZrNb 


1300 


300 


CoCrPtTaB 


500 


60 


CoCrPt 


•tt®<84 


CoZrNb 


1300 


200 


CoCrPtTaB 


500 


60 


CoCrPt 




CoZrNb 


1300 


150 


CoCrPtTaB 


500 


60 


CoCrPt 


$Sfc#l7 


CoZrNb 


1300 


120 


CoCrPtTaB 


500 


60 


CoCrPt 




CoZrNb 


1300 


100. 


CoCrPtTaB 


500 


60 


CoCrPt 




CoZrNb 


1300 


60 


CoCrPtTaB 


500 


60 


CoCrPt 




CoZrNb 


1300 


40 


CoCrPtTaB 


500 


60 


CoCrPt 




















CoZrNb 


1300 


iao 


CoPt 


1200 


200 


CoPtCrO 




CoZrNb 


1300 


180 


CoPt 


1200 


150 


CoPtCrO 




CoZrNb 


1300 


180 


CoPt ■ 


1200 


80 


CoPtCrO 


£lfc#|2 


CoZrNb 


1300 


180 


CoPt 


1200 


60 


CoPtCrO 




















CoZrNb 


1300 


150 


CoCrPtTaB 


500 


250 


CoCrPt 




CoZrNb 


1300 


150 


CoCrPtTaB 


500 


120 


CoCrPt 




CoZrNb 


1300 


150 


CoCrPtTaB 


500 


80 


CoCrPt 




CoZrNb 


1300 


150 


CoCrPtTaB. 


500 


60 


CoCrPt 




CoZrNb 


1300 


150 


CoCrPtTaB 


500 


40 


CoCrPt 



» - 
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»»tttt 




35 la 




Ms 
(emq/cc) 


mm 

(nm) 




Ms 
(emu/cc) 


mm 

(nm) 






CoZrNb 


1300, 


120 


CoCrPtTaB 


500 


250 


CoRCrO 


nU&wl 12 


CoZrNb 


1300 


120 


CoCrPtTaB 


500 


200 


CoRCrO 


MSwi 13 


CoZrNb 


1300 


120 


CoCrPtTaB 


500 


150 


CoRCrO 




CoZrNb 


1300 


120 

1 


CoCrPtTaB 


500 


60 


CoRCrO 




CoZrNb 


1300 


120 


CoCrPtTaB 


500 


40 


CoPtCrO 




















CoZrNb 


1300 


180 


Co 


1200 


80 


CoRCrB 


xsSwl 10 


CoZrNb 


1300 


180 


CoPt 


1200 


80 


CoPtCrB 




■ 
















Co90Fe10 


1600 


200 


CoPtCrO 


300 


40 


CoPtCrO 


scrawl 1 1 


Co90Fe10 


1600 


150 


CoPtCrO 


300 


40 


CoPtCrO 


eta f#- rtn 4 


Co90Fe10 


1600 


90 


CoPtCrO 


300 


40 


CoPtCrO 




Co90Fe10 


1600 


90 


CoRCrO 


300 


120 


Cortcru 




Co90Fe10 


1600 


40 


CoRCrO 


300 


120 


CoPtCrO 


















i±^17 


FeCoN 


1800 


200 


CoCrR 


300 


30 


CoPtCrTa 


Sttfl 13 


FeCoN 


1800 


150 


CoCrR 


300 


30, 


CoRCrTa 




FeCoN 


1800 


120 


CoCrPt 


300. 


120 


CoPtCrTa 


tttfc«18 


FeCoN 


1800 


90 


CoCrR 


300 


120 


CoPtCrTa 


tti${fl19 


FeCoN 


1800 


40 


CoCrR 


300 


120 


CoRCrTa 



• [0069] • , ims] 
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bias 

/A /rvi\ 


.(WtH 0nm > 

^rMssoftt x 

40nm+ 
Ms bias xt bias3 


Mr/ 
Ms 


• 

He 
bias 
(A/m) 




■ 


Soop 
Nrnr 
ms 
(OB) 




237 


10.5 


0.93 


300200 


X 


— 


"i 

36.5 




395 


7.3 


0.94 


300200 






36 




1185 


4.1 


0.96 


300200 


X 


— 


35.5 


Jbt&$4 


2133 


2.5 


0.98 


— .. .. 
300200 


I — — II ,. 

o 


AIL 


35.5 




3150 


1.7 


1 


300200 


© 


&L 
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